Abstract
Introduction

22
In order to survive changing environments, organisms modify their phenotype (i.e. body morphology and wing color based on seasonal cues (Windig 1994 ). While these 6 large-scale displays of phenotypic plasticity are readily observed, the molecular basis of 7 tissue remodeling in response to environmental inputs is often unclear.
8
C. elegans is a useful animal to investigate the molecular mechanisms that facilitate Here, we characterize the role of DEX-1, a protein similar to mammalian tectorin and Gibson Assembly (NEB, E2611S). The seam cell-specific expression plasmid was built 18 by replacing the dex-1 promoter from pMH7 with a 1.21kb cut-5 promoter region (for a 19 complete list of primers used to construct plasmids, see Table S1 ). The hypodermal-20 specific dex-1 plasmid was constructed by replacing the dex-1 promoter in pMH7 with 21 the dpy-7 promoter (Gilleard et al. 1997). The IRS sequence was deleted from pMH111 22 using the Q5 Site Directed Mutagenesis Kit (NEB, E05525). 
Results
13
DEX-1 is required for proper dauer morphology and behavior.
14 Wild-type C. elegans dauers have a distinctive morphology due to radial shrinkage 15 that leads to a thin appearance compared with non-dauers ( Figure 1A ). We found that Together, these data suggest that dex-1 mutants form partial dauers with defects in 5 epidermal remodeling.
6
In addition to radial shrinkage, dauers have several structural modifications compared 7 with non-dauer animals that lead to increased resistance to environmental insults while dex-1 mutant dauers were sensitive to 1% SDS, they were able to survive 12 significantly higher concentrations of SDS that wild-type non-dauer animals ( Figure 1D )
13
Similar to our radial shrinkage data, we could effectively rescue the SDS phenotype with 14 a wild-type copy of dex-1 ( Figure 1E ). Second, we used a fluorescent bead assay that We found that while fluorescence was never observed in dex-1 mutant dauer intestines, 19 we occasionally observed fluorescence in the buccal cavity ( Figure S3 ). We never 20 observed pharyngeal pumping in dex-1 dauers. These data suggest that while 21 pharyngeal pumping is efficiently suppressed, dex-1 dauers have low-penetrance 22 defects in buccal plug formation. Finally, we examined dex-1 dauers for the presence of 
20
To determine where dex-1 acts to regulate seam cell remodeling, we expressed dex- (Fig. S6) . Together, 12 these data indicate that dex-1 acts cell-autonomously to regulate seam cell remodeling 13 during dauer.
14
DEX-1 acts in seam cells to regulate locomotion during dauer
15
Morphological changes during dauer are accompanied by changes in behavior. We hypothesized that, similar to its interaction with DYF-7 during embryogenesis,
21
DEX-1 may interact with the CUT proteins during dauer. We, therefore, examined Interestingly, the dex-1cut-6 double mutant was intermediate in SDS sensitivity between 8 the dex-1 and cut-6 single mutants (Table 1 ).
9
We further tested the cut mutant phenotypes by generating double mutants between 10 each of the cut mutants (Table 1 ). The cut-1;cut-5 double mutant showed a significant 11 reduction of SDS resistance compared to single mutants alone, suggesting that they 12 may be acting in parallel pathways. The cut-1;cut-6 double mutants retained the cut-6 13 SDS sensitivity phenotype, suggesting that cut-6 is epistatic to cut-1. The cut-6;cut-5 14 dauers showed a drastic increase in sensitivity to SDS compared to the single mutants,
15
indicating that these genes may also play roles in parallel pathways during dauer 16 remodeling. Interestingly, the cut-6; cut-5 double mutant showed a severe dumpy 17 phenotype in all developmental stages. These results confirm previous work We also found the dex-1 mutant dauers have defects in locomotion when 17 mechanically stimulated. We originally assumed that this could be due to the lack of 18 lateral alae; however, our seam-cell specific rescue of dex-1 resulted in a mosaic 19 pattern of alae formation while having complete rescue of behavior. We, therefore, 
